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Description

[0001] The invention relates to a thermal transfer print-
er for selectively transferring a meltable ink material car-
ried on a tape to a substrate intended to receive ink from
said tape for printing an image on the substrate, the print-
er comprising a supply spool for the tape, a take-up spool
for the tape, and a printhead between the supply spool
and the take-up spool, wherein the supply spool is driven
by a supply motor and the take-up spool is driven by a
take-up motor, and wherein the printer comprises a spool
drive controller which is configured to energize the supply
motor and the take-up motor so as to arrange that the
tape is un-wound from the supply spool and wound onto
the take-up spool.
[0002] Such a thermal transfer printer is known from
US8,221,010, and employs stepper motors for driving
the supply spool and take-up spool.
[0003] A disadvantage of using stepper motors in the
manner as proposed by US8,221,010 is that positional
resolution is limited by the step size of the motors, and
that the tape is subjected to tension spikes each time the
motors are energized.
[0004] It is an object of the invention to provide a ther-
mal transfer printer with smooth tension control in the
tape, as well as a high positional resolution. Also speed
control of the tape should be of the highest standard.
[0005] According to the invention the thermal transfer
printer is provided with the features of at least one of the
appended claims.
[0006] In a first aspect of the invention the spool drive
controller is embodied with field oriented control driving
the supply motor and the take-up motor so as to contin-
uously and uninterruptedly control motor torque of said
motors, wherein the supply spool is provided with a sup-
ply encoder and the take-up spool is provided with a take-
up encoder, which encoders provide positional informa-
tion, and said encoders being connected to the spool
drive controller so as to arrange that the spool drive con-
troller controls the tape’s tension, position and speed.
Accordingly the loss of positional accuracy caused by
skipped steps present in prior art stepper drive methods
is avoided. Positional inaccuracy as present in the prior
art leads to a number of problems including bad prints
and potentially snapped tape. The term ’motor’ is unspec-
ified which means it can be any type of motor, albeit that
there is a restriction in that the motor should be of the
electric type such as for instance a permanent-magnet
synchronous ac motor or a multi-coil synchronous motor.
Field oriented control as such is known to the skilled per-
son and requires no further elucidation. Suffice it to say
that in "Field Oriented Control" the multiple motor input
currents are adjusted independantly to set a specific
magnitude and a specific angle between a stator mag-
netic field and a rotor magnetic field. Motor torque varies
in proportion to the sine of this angle between stator and
rotor fields, as well as their magnitudes. By continuously
sensing the rotor position, the stator coil currents can be

continuously adjusted to produce the required torque,
whilst accounting for the continuous changes in the po-
sition of the rotor magnetic field as it moves (rotates).
[0007] As mentioned smooth ’jerk-free’ movement of
the tape is important to stop the tape from breaking or
snagging. By varying motor coil currents in a sinusoidal
manner, there are no sudden changes, and jerky move-
ments are completely avoided. Problems of mechanical
resonance are also reduced with this technique as the
periodic stimulation caused in the prior art by pulsed op-
eration of the stepper motors, is absent.
[0008] It is remarked that US2016/0342125 teaches
the application of vector control - also known as field ori-
ented control -in a motor control apparatus of an image
forming apparatus, i.e. a printer. Such a printer is a stan-
dalone apparatus for use in an office or home environ-
ment for printing text or images on a sheet of paper. This
is distant from the thermal transfer printer of the invention
which is designed and intended for selectively transfer-
ring a meltable ink material carried on a tape to a sub-
strate intended to receive the ink from said tape for print-
ing an image on the substrate. The thermal transfer print-
er of the invention is not suited for use in an office or
home environment, but is used in an industrial setting,
wherein it is integrated in a packaging or assembly line
to print product and traceability information like expiration
dates and bar codes on packaging material like LDPE
film. A skilled person looking for improvement of the ther-
mal transfer printer of US8,221,010, would therefore not
be incited to consult the teaching of US2016/0342125.
[0009] It is further preferred that the printhead is driven
by a motor for driving the printhead down to produce a
force by pressing the substrate down onto a counter pres-
sure platen, wherein the motor is energized with field
oriented control.
[0010] The invention will hereinafter be further eluci-
dated with reference to the drawing of an exemplary em-
bodiment of an apparatus according to the invention that
is not limiting as to the appended claims.
[0011] In the drawing:

- the figure shows an apparatus according to the in-
vention.

[0012] The single figure shows schematically and func-
tionally some components of a thermal transfer printer
according to the invention, notably a supply spool 1 with
tape to be un-wound and to be wound up onto a take-up
spool 2. In transferring from the supply spool 1 to the
take-up spool 2 the tape 7 passes a printhead 18 which
when energized causes ink to be transferred from the
tape 7 to a substrate 9. A platen 8 provides counter pres-
sure to the substrate 9 during activation of the printhead
18. The functionality of the supply spool 1 and the take-
up spool 2 can also be reversed.
[0013] The tape 7 is guided from the supply spool 1 to
the take-up spool 2 along guides 3, 4, 5, 6.
[0014] Rotation of the supply spool 1 and the take-up
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spool 2 is caused by a supply motor 10 and a take-up
motor 11 that drive the supply spool 1 and take-up spool
2 either directly or through a system of belts 14, 15 and
toothed wheels 12, 13 and 16, 17 or gears.
[0015] The supply motor 10 and the take-up motor 11
are controlled by a spool drive controller 19 which takes
account of the amount of tape 7 being present on the
supply spool 1 and the take-up spool 2. Preferably for
this purpose the supply spool 1 and the take-up spool 2
are provided with position encoders 20, 21 that provide
the spool drive controller 19 with positional information.
Said encoders 20, 21 are connected to the spool drive
controller 19 so as to arrange that the spool drive con-
troller 19 controls the tape’s tension, position and speed,
wherein the spool drive controller 19 is embodied with
field oriented control so as to drive the supply motor 10
and the take-up motor 11 to continuously and uninter-
ruptedly control the motor torque of said motors 10, 11.
[0016] According to another aspect of the invention the
printhead 18 is driven by a motor (not shown) for driving
the print-head 18 down to produce a force by pressing
the substrate 9 down onto the counter pressure platen
8, wherein the motor for the printhead 18 is energized
with field oriented control.
[0017] Although the invention has been discussed in
the foregoing with reference to an exemplary embodi-
ment of the apparatus of the invention, the invention is
not restricted to this particular embodiment which can be
varied in many ways without departing from the invention.
The discussed exemplary embodiment shall therefore
not be used to construe the appended claims strictly in
accordance therewith. On the contrary the embodiment
is merely intended to explain the wording of the appended
claims without intent to limit the claims to this exemplary
embodiment. The scope of protection of the invention
shall therefore be construed in accordance with the ap-
pended claims only, wherein a possible ambiguity in the
wording of the claims shall be resolved using this exem-
plary embodiment.

Claims

1. Thermal transfer printer for selectively transferring a
meltable ink material carried on a tape (7) to a sub-
strate intended to receive ink from said tape (7) for
printing an image on the substrate (9), the printer
comprising a supply spool (1) for the tape (7), a take-
up spool (2) for the tape (7), and a printhead (18)
between the supply spool (1) and the take-up spool
(2), wherein the supply spool (1) is driven by a supply
motor (10) and the take-up spool (2) is driven by a
take-up motor (11), and wherein the printer compris-
es a spool drive controller (19) which is configured
to energize the supply motor (10) and the take-up
motor (11) so as to arrange that the tape (7) is un-
wound from the supply spool (1) and wound onto the
take-up spool (2), characterized in that the spool

drive controller (19) is embodied with field oriented
control driving the supply motor (10) and the take-
up motor (11) so as to continuously and uninterrupt-
edly control motor torque of said motors, and that
the supply spool (1) is provided with a supply encoder
(20) and the take-up spool (2) is provided with a take-
up encoder (21), which encoders (20, 21) provide
positional information, and said encoders (20, 21)
being connected to the spool drive controller (19) so
as to arrange that the spool drive controller (19) con-
trols the tape’s tension, position and speed.

2. Thermal transfer printer according to claim 1, char-
acterized in that the printhead (18) is driven by a
motor for driving the printhead (18) down to produce
a force by pressing the substrate (9) down onto a
counter pressure platen (8), wherein the motor is en-
ergized with field oriented control.

Patentansprüche

1. Thermotransferdrucker zum selektiven Übertragen
eines schmelzbaren Tintenmaterials, das auf einem
Band (7) getragen wird, auf ein für eine Tintenauf-
nahme von dem Band (7) vorgesehenes Substrat,
um ein Bild auf das Substrat (9) zu drucken, wobei
der Drucker eine Vorratsspule (1) für das Band (7),
eine Aufnahmespule (2) für das Band (7) und einen
Druckkopf (18) zwischen der Vorratsspule (1) und
der Aufwickelspule (2) aufweist, wobei die Vorrats-
spule (1) durch einen Vorratsspulenmotor (10) und
die Aufwickelspule (2) durch einen Aufwickelspulen-
motor (11) angetrieben wird, und wobei der Drucker
eine Spulenantriebssteuereinrichtung (19) umfasst,
die dazu ausgelegt ist, den Vorratsspulenmotor (10)
und den Aufwickelspulenmotor (11) mit Energie zu
versorgen, um dafür zu sorgen, dass das Band (7)
von der Vorratsspule (1) abgewickelt und auf die Auf-
wickelspule (2) aufgewickelt wird, dadurch gekenn-
zeichnet, dass die Spulenantriebssteuereinrich-
tung (19) mit einer feldorientierten Steuerung imple-
mentiert ist, die den Vorratsspulenmotor (10) und
den Aufwickelspulenmotor (11) antreibt, um das Mo-
tordrehmoment der Motoren kontinuierlich und un-
unterbrochen zu steuern, und dass die Vorratsspule
(1) mit einem Zuführkodierer (20) und die Aufwickel-
spule (2) mit einem Aufwickelkodierer (21) versehen
ist, die beide (20, 21) Positionsinformationen bereit-
stellen, und die mit der Spulenantriebssteuereinrich-
tung (19) verbunden sind, so dass die Spulenan-
triebssteuereinrichtung (19) die Spannung, Position
und Geschwindigkeit des Bandes steuern kann.

2. Thermotransferdrucker nach Anspruch 1, dadurch
gekennzeichnet, dass der Druckkopf (18) von ei-
nem Motor angetrieben wird, um den Druckkopf (18)
nach unten zu fahren, und dadurch eine Kraft zu er-
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zeugen, dass das Substrat (9) nach unten auf eine
Gegendruckplatte (8) gedrückt wird, wobei der Motor
mit einer feldorientierten Steuerung erregt wird.

Revendications

1. Imprimante à transfert thermique pour transférer sé-
lectivement un matériau d’encre fusible porté sur une
bande (7) à un substrat prévu pour recevoir l’encre
de ladite bande (7) afin d’imprimer une image sur le
substrat (9), l’imprimante comprenant une bobine
d’alimentation (1) pour la bande (7), une bobine d’en-
roulement (2) pour la bande (7), et une tête d’impres-
sion (18) entre la bobine d’alimentation (1) et la bo-
bine d’enroulement (2), dans laquelle la bobine d’ali-
mentation (1) est entraînée par un moteur d’alimen-
tation (10) et la bobine d’enroulement (2) est entraî-
née par un moteur d’enroulement (11), et où l’impri-
mante comprend un organe de commande d’entraî-
nement de bobine (19) qui est configuré pour alimen-
ter le moteur d’alimentation (10) et le moteur
d’enroulement (11) afin de faire en sorte que la ban-
de (7) soit déroulée de la bobine d’alimentation (1)
et enroulée sur la bobine d’enroulement (2), carac-
térisée en ce que l’organe de commande d’entraî-
nement de bobine (19) est mis en œuvre avec la
commande par orientation de champ entraînant le
moteur d’alimentation (10) et le moteur d’enroule-
ment (11) afin de commander de manière continue
et ininterrompue le couple de moteur desdits mo-
teurs, et en ce que la bobine d’alimentation (1) est
prévue avec un codeur d’alimentation (20) et la bo-
bine d’enroulement (2) est prévue avec un codeur
d’enroulement (21), lesquels codeurs (20, 21) four-
nissent l’information de position, et lesdits codeurs
(20, 21) étant raccordés à l’organe de commande
d’entraînement de bobine (19) afin de faire en sorte
que l’organe de commande d’entraînement de bo-
bine (19) commande la tension, la position et la vi-
tesse de la bande.

2. Imprimante à transfert thermique selon la revendi-
cation 1, caractérisée en ce que la tête d’impres-
sion (18) est entraînée par un moteur pour entraîner
la tête d’impression (18) vers le bas afin de produire
une force en comprimant le substrat (9) vers le bas
sur une platine de pression antagoniste (8), dans
laquelle le moteur est alimenté avec la commande
par orientation de champ.
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